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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

dopMHUpOBaHUE

KOMIIJICKCa

3HAHUH,

YMGHI/II‘/‘I N  HaBbBIKOB

B

obylacTu  NPUMEHEHUsI
nporpamMmmupoBanus Python mist pa3paboTku MpUKIAZHOTO TMPOTPAMMHOTO OOECIICYCHHSI, BBITOTHEHUS
HAay4YHBIX BI)I‘H/ICJ'IGHI/II‘/’I, HWHTCJUICKTYAJIbHOT'O aHaJIn3a NaHHbIX, paSpaGOTKI/I HUHTCIUICKTYAJIbHBIX CUCTEM Ha
OCHOBE METO/I0B MAIIIMHHOT'O O0Y4EHUSI.

SA3BIKA|

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

S3p1k mporpammupoBanus Python; ctangaptHas 6ubnuoreka si3bika Python; mononHuTeIbHBIE MOAYIH U
OMOMMOTEKN HAYYHBIX BBIUMCICHUIN; MOAYIM W OMONMOTEKM aHalu3a JaHHBIX, MOJYJIH W OMOIMOTEKH
BU3YQIM3AIlMA JAHHBIX; MOIYJU H OHOJMOTEKM MAIIMHHOTO OOydYeHHUsS; MOAYIHM W OHOIMOTEKH
pa3pabOTKH BeO-TIPUIIOKESHHIA.

1.3. Bxoausblie TpedoBaHusA

|He MPESYCMOTP

CHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

Nunukatop nocTmkeHus
Wunexc I1narupyemble pesyBTaTEL KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
Komnerenums | | caropa OZ?I’{‘;?;”;‘I ESTHB“;‘;EESE)R COOTHECEHBI TUTAHNPYEMBIE OlIeHKH
’ ’ pe3yiIbTaThl 00y4eHUs
OIIK-1 MJI-10I1K-1 |3HaeT OCHOBBI BBHICIICH 3HAaCT OCHOBBI BBICIIICH JK3aMeH
MaTeMaTUKH, PU3NKH, MaTeMaTUKH, PU3NKH,
OCHOBBI BEIYMCIUTEIHFHOW  |OCHOBBI BHIYUCIUTEILHON
TEXHUKH U TEXHUKH U
[IPOrpaMMHUPOBAHUS Ha [IPOTPaMMHUPOBAHHUS
s3pike Python
OIIK-1 MNJI-20I1K-1 |YwmeeT pemiath cTaHAapTHBIC|Y MEET peIIaTh CTaHAAPTHBIC |3aIuTa
podeccuoHaIbHbIE 331a4 |TPO(eCCHOHANbHbIE 3a/1a4H ¢ |[1abopaTopHO
C MPUMEHEHUEM [PUMEHEHUEM paboThI
€CTECTBEHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX U
OOIICHHKEHEPHBIX 3HAHWH, [0OIICHHKCHEPHBIX 3HAHU,
METOI0B MATEMAaTUYECKOTO [METOJJOB MAaTEMAaTHUYE€CKOTO
aHaJIM3a U MOJICIMPOBAHUs, |[aHAJIN3a U MOJCITUPOBAHUS
pearm30BaHHBIX CPEICTBAMU
si3pika Python
OIIK-1 MJ1-30I1K-1 |Bmageer HaBBIKaMHU Brnaneer HaBEIKaMHU OTuéT 110
TEOPETUYECKOTO U TEOPETUYECKOTO U MPAKTUYECKOM
PKCIIEPUMEHTATBHOTO PKCIIEPUMEHTATBHOTO y 3aHATHIO
UCCIIeZIOBaHUS O0BEKTOB VCCIIeIOBaHUS 00BEKTOB
npodeCcCHOHANIBHOMN podeccuoHaIbHON
NEeSTEbHOCTU CPEACTBAMU  |ICSITETbHOCTH
SI3bIKA TTPOTrPAMMUPOBAHUS
Python




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OI1K-2 N-101IK-2 (3HaeT nopsa0K MOUCKA U 3HaeT NOPSI0K IOUCKA U OK3aMeH
CUCTEeMaTHU3aIluN CUCTEeMaTHU3aIuN
uHpopmaIyu 00 ombITe nH(pOopMaIu 00 OnbITe
pelIeHus] Hay4HO- pelIeHus: HayqHO-
TEXHUYECKOW 3a/1aul B TEeXHUYECKOU 3aJ1auu B cepe
cdepe mpodhecCHOHANBHON  |[MpOdeCCHOHANTBHOM
NesSATEeILHOCTU CPEICTBAMH  |[1€ATETLHOCTH
SI3bIKA TIPOTPAMMUPOBAHUS
Python
OI1K-2 N/I-2011K-2 [YmeeT popMynnpoBaTh YMeeT hopMyaupoBaTh OTu€T Mo
peleHne Hay4qHo- Hay4YHO-TEXHUUYECKYIO 33/1a4y [[IPAKTUYECKOM
TEXHUYECKOU 33124 B B cepe mpoheCCHOHATBHON |y 3aHATHIO
cdepe mpoheCCHOHATBHON  |[IeITEeTHHOCTH Ha OCHOBE
NEeSTeTLHOCTH CPEJCTBAMH  [3HAHUS TIPOOIIEM OTPACITH U
SI3bIKA TIPOTPAMMHUPOBAHUS  |OTIBITA UX PEIICHUS
Python Ha ocHOBe 3HaHUA
npoOJIeM OTPaCiIH U OTbITA
MX pelieHus
OIIK-2 NJI-30I1K-2 (Bmageet HaBbIKaMu BeIOOpa |Biiajgeer HaBbIKamMu BeIOOpa  [3amura
METOJIOB PEIIeHUs, METOJIOB PEIICHUS, mabopaTopHOii
YCTaHOBJICHUSI OTPAHUYCHH |yCTaHOBIICHUS! OTPAaHUYCHUN [paboThI
K peIIeHUsIM Hay4YHO- K pEIIeHUSIM Hay4YHO-
TEXHUYECKOW 3aJauu TEeXHUYECKOU 3aJ1auu B cdepe
CpeICTBaMH sI3bIKa npoQeCCUOHATTLHOMN
nporpammupoBanus Python |nesreinbHOCTH Ha OCHOBE
B cepe mpodhecCHOHATBHON [HOPMATHBHO-TEXHUYECKOH
e TeTFHOCTH Ha OCHOBE JTOKYMEHTAIMH 1 3HAHUS
HOPMATHBHO-TEXHUYECKON |[MpOoOJIEM OTpACH U OTBITa UX
JTOKYMEHTAIMH U 3HAHUS pelieHus
MpoOJIeM OTPaC/IH U OTbITA
WX pelieHus
OIIK-6 N-10IIK-6 [3Haer mopsiioK BBITTOJIHEHUS |3HACT MOPSAOK BBIMOIHEHUS |JDK3aMeH
UCCIIeZIOBaHUsI 00BEKTa nccienoBaHusg 00beKTa
podeccuoHaIbHON podeccuoHaIbHON
e TeNbHOCTH, 00padOTKU  |IeSITETbHOCTH, 00paboTKU
pe3yJbTaTOB CPEACTBAMHU  [pE3yJbTATOB U KOHTPOJIS
S3BIKA TIPOTPAMMUPOBAHUS  [BBIMIOJTHEHUS MCCIICIOBAHUIN
Python 1 xoHTpOIS
BBITTOJTHEHHU S UCCIICOBAaHUH
OIIK-6 NJI-2011K-6 (YmeeT GpopMyarpoOBaTh Ymeer popmynupoBats 1eny, (3amura
IIEJIN, CTABUTD 33]]a4d CTaBUTH 3aJ1a4H mabopaTopHOi
WCCIIeIOBAaHUM, BBIOUPATh  |MCCIIEIOBAHUMN, BHIOMPATh paboThI

rpaHULbl IPUMEHUMOCTH K
UCCIIEIOBAaHUSAM SA3bIKa

nporpamMmmupoBanus Python,
COCTABJISITh IIPOTPaMMBI IS
MPOBEJICHUS UCCIEA0BAHUN,

CIOCOOBI U METOAUKHU
BBITIOJIHEHUS MCCIICIOBAaHHH,
COCTaBJIATH MIPOTrPAMMBI IS
[IPOBEJICHUS UCCIIEJOBaHNUH,
OIIpEeaeNsATh MOTPEOHOCTH B
pecypcax




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
OTIpEeaeNsATh MOTPEOHOCTH B
pecypcax
OIIK-6 MJ1-30IIK-6 |Bmameer HaBBIKaMHu BrnaneeT HaBbIKaMHu OtuéT 110
JTOKYMEHTHPOBaHMSI JTOKYMEHTHPOBaHMS [IPAKTHYECKOM
pE3yJITATOB UCCIICIOBAHNH, [pe3yJIbTATOB UCCIICAOBAHUH, |y 3aHATHIO
IPOBEJICHHBIX CPEICTBAMU  |0(OpMIICHHE OTYETHOMN
SI3pIKA POTPAMMHUPOBAHUS  |[TOKYMEHTAIIUH,
Python, opopmienue (hopMyIMpOBaHUs BBIBOOB,
OTYETHOM TOKYMEHTAllUH,  |[OPEJCTAaBICHUS U 3alUTHI
(hopMyIIMpOBaHUS BBIBOJOB, [PE3YJIbTATOB MPOBEIEHHBIX
NPEICTABJICHUS U 3allUThl  [MCCIIEI0BaHUI
pE3yJIbTaTOB MTPOBEIEHHBIX
HCCIIENOBAHUN
3. O0bem U BUABI Y4eOHOH padoThI
Pacnipenenenne
o Bcero 10 CEMECTPaM B yacax
Bun yuebnoit paboTsl
4acoB Howmep cemectpa
1
1. I[IpoBenenne yueOHbBIX 3aHATUH (BKJIIOUAs IPOBEIC- 54 54
HUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH) B hopMe:
1.1. KonTakTHas ayauropHas pabota, U3 HUX:
- texruu (JI) 18 18
- maboparopHusie paboTsl (JIP) 18 18
- IPaKTUYECKHUE 3aHATUS, CEMUHAPHI U (UITN) IpyTHe 16 16
BU/IBI 3aHATUIN ceMuHapckoro tuma (I13)
- KOHTpOJIb camocTosiTenbHOoi paboThl (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 54 54
2. IlpoMexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnddepeHnmpoBaHHbIN 3a4eT
3auer
Kypcogoit mpoext (KIT)
Kypcosas pabora (KP)
O0611ast TPYI0EMKOCTb JUCIUTUIMHbI 144 144
4. Conepxxanue IMCUUNIMHBI
O6bem
O0beM ayIUTOPHBIX BHEAYyIUTOPHBIX

HaumenoBaHue pa3enoB TUCIUTUIMHBI C KPATKUM
COJIEp)KAHUEM

3aHITHH 10 BUJAM B Jacax

3aHSITHH 110 BUIAM

B Hacax

1 | ap | m3

CPC

1-i1 cemectp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI JIP I13

CPC

OcHoBsl s1361Ka Python

2 2 2

4

[ToHsiTHEe MHTEPIIPETUPYEMOTO SI3bIKA
MporpaMMHUpPOBaHHUs. Y CTAHOBKA U HAacTpolika Python.
Pexumbl pabotel Python. iPython. Ilpoext Jupyter.
®opwmar Jupyter Notebooks. Conda. Tumsl JaHHBIX.
Komnekmuu. Mcnonas30BaHuE CIIUCKOB, KOPTEKEH,
MHOKECTB, CIIOBAPEH.

lmnepatuBHOe nporpammupoBanue B Python

Crpykrypa Python-monyns. Cxpuntel. [ToBenenue
MOYJISl IPH UMITOPTE B ipyrue Moaynu. O6nactu
BUANMOCTH niepeMeHHbIX. PEP8 — pykoBoacTBO 110
odopmienuto koaa. Jloctonnctsa u Hegoctatku PEPS.

OOBEKTHO-OPUEHTHPOBAHHOE NTPOrPAMMHUPOBAHHE B
Python

Peanu3anus KJ1acCcoB CTaHAAPTHON OMOIMOTEKH.
[TpuHuun «00BbeKT = QyHKIHS, QYHKIUSI = 00BEKTY.
Nmutanms Gysakuuu. OcoOeHHOCTH UMEHOBaHUS
METO/IOB KJIACCOB. «Marmueckme» MeToIbl.
[Tonp30BaTENLCKUE KIIACCHI.

@OyHKUIMOHATBHOE IporpammupoBanue B Python

[TpyuHIMITEL JEKIAPaTUBHOTO U ()YHKIIMOHAIBHOTO
porpamMmupoBaHus. UHTepripeTaTopsl ¥ reHepaTophl.
Cruckossie BKitoueHHs. CIIOBapHBIE BKIIOYCHUS.
Lambda-Beipaskenust (aHOHUMHBIE QyHKIUH). DyHKINN
Map, Reduce u Filter. ®yHkiiuu BricIero nopsaka.
UYactuunoe ucnonHenue pynkuud. Moayns functools.

ACHHXpPOHHOE W TapauieIbHOE TIPOTPAMMHUPOBAHHE B
Python

[ToHsTHE aCHHXPOHHOTO BBINOMHEHUs Koja. [TonsTue
napayIeTIbHOTO UCIOTHEHUS TporpaMMbl. Moaynu
cTannapTHOi Oubmmorekn threading m multiprocessing.
[Tonstue Global Interpreter Lock (GIL). [TporpamMmer,
YIIpaBJIIEMbIE COOBITUSMHU.

TectupoBaHue u pa3BepThIBaHHE Koja Ha Python

BuptyanbHas cpena papabotrku. CTpyKTypa npoekTa Ha
Python. Moaynu. Uepapxus kinaccos. MoaynbHOe
TecTUpoBaHue. Moayib unittest. IHTerpanuonnoe
tectrupoBanue. Selenium. Konreitnepusarus Python-
[TPOEKTOB. MUKPOCEPBUCHI.

AHaiM3 JaHHBIX U MalllMHHOE 00y4eHue Ha Python

CoBpeMeHHBIE 33/1a41 UHTEIUICKTYIBHOTO aHAJIH3a
TAaHHBIX ¥ MAIIUHHOTO 00yueHHs. bubanoTekn HaydHBIX
BEIUMCIICHUH, aHATIN3a TaHHBIX ¥ BU3YaJIH3alliH:
NumPy, SciPy, matplotlib, pandas, scikit-learn, seaborn.
®peitmBopku MammHHOTO 00y4yenus PyTorch, Keras,
TensorFlow. bubnuoreku KOMIIBIOTEPHOTO 3pEHUS.
['paHUIBI IPUMEHUMOCTH,




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
coJiepKaHueM B gACAX
J JIP 13 CPC
TOCTOMHCTBA ¥ HEJTIOCTATKH.
Be6-pa3zpaboTka Ha Python 2 2 2 6
ba3oBble KOHLENIMH pa3pabOTKH BeO-IPUITOKEHUH.
[Tonsitus hponTeHna u 6skeHaa. BeO-ppeliMBopkn Ha
Python: Django, Flask, FastAPI. UnTerparmus BeO-
MPUIIOKEHUS C IPYTUMHU MOYJISIMU ¥ OMOJTMOTEKaMu
Python. Uuterpanus Python-63kenna ¢ JavaScript- u
TypeScript-dpetiMBopkamu ppoHTEHAA.
NTOI'O no 1-my cemectpy 18 18 16 54
NTOI'O no gucuuruinae 18 18 16 54

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHU

Ne

- HanMeHoBaHUe TeMbI NIPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1  [Mcmonp30BaHME KOJUICKIUH TSI pETPE3CHTAIH ITPeIMETHON 001acTh

2 |Crpykrypa u opopmienue Python-monyms

3 [Umwuramus pyHkumu. Paznwuaus metonoB  str wrepr .

4  [[apannenbHoe nporpamMmMupoBanue. CpaBHeHue moxayiei threading u multiprocessing

5 |MoxynbHOE TeCTUPOBaHHE BCTPOEHHBIMHU cpeicTBamu Python

WHTerpanioHHOE TeCTUpOBaHue NpoekTa Ha Python

N N

Bo3moxHocTH BeO-¢peiimBopkoB Ha Python

8 |Pa3paborka RESTful API cpencrsamu Python

Tematnka mpUMEPHBIX Ja00PATOPHBIX PadbOT

Ne

_ HanMeHoBaHue TeMbl J1a00PATOPHOIl padoTHI

1 |OcBoenue cpenbl Jupyer Notebook

2 |Pa3paboTka HepapXxuu I0JIb30BaTEIbCKAX KIACCOB

3 [[eHeparopsl, CIUCKOBHIE U CIOBAPHBIC BKIIOUCHUS

4  [Monyns functools. Mcnons3oBanune Lamda-Beipaskenuii, GyHkiuii map, reduce, filter

5  [Hacrpoiika BupTyanbHoii cpenbl. CTpykTypu3aius npoekra Python

PasBepTeiBanne Python-nmpoekra B KoHTelHEpE

~N| N

[IpenBapurenbHas 00pabOTKa U aHaJIU3 JaHHBIX cpeacTBamu Python

8  |l[Ipumenenune 6MONMMOTEK MAIIMHHOTO 00yUEHHS M KOMIIBIOTEpHOTo 3peHus B Python-mpoexre




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 Jloycon M. [Iporpammupyem Ha Python : nep. ¢ anrn. Cankr-IlerepOypr 6
[u ap.] : Tutep, 2021. 414 c. 33,540 ycn. ney. 1.
2 Jlro6anoBud b. Ilpocroii Python. CoBpemeHHBII CTUIIB 5

[MpOrpaMMUPOBAHMS : TIep. ¢ aHri. 2-¢ u3a. Cankr-IleTepOypr [u mp.] :
[Iutep, 2022. 591 c. 47,730 yca. ney. 1.

2. JlonoJiHUTEBHAS JTUTEpPaTypa




2.1. YueOHblIe U HAYYHbIE U31aAHUS

1 BacunneB A. H. Python na npumepax. [Ipaktudeckuii Kypc mno 6
nporpammupoBanuio. 3-e uzn. Cankr-IlerepOypr : Hayka u TexHuka,
2019. 428 c. 27 ycn. ney. 1.

2 MputsHUKOB JI. A. CTaTUCTUYECKHE METObI HHTEJUIEKTYaIbHOTO aHATH3a 15
nanHbIX. Cankt-IlerepOypr : BXB-IletepOypr, 2021. 240 c. 19,35 yc.
ney. JI.

2.2, llepuonnyeckue u3gaHus

| He ucnons3yercs |

2.3. HopMaTUBHO-TeXHHYEeCKHEe U3TAHUS

| He HCIIOJIB3YCTCA |

3. MeToanueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

| He ucnons3yercs |

4. YueOHO-MeTOAHYECKOE 00ecIieYeHHe CAMOCTOSITeIbHOI padoThI CTyAeHTa

| He ucnonezyercs |

6.2. JeKTpOoHHAs y4eOHO-MeTOoAN4YecKasi JuTeparypa

HocTtynHocTh
(cets UnTEpHET /
HanmenoBanue Ccbuika Ha
Bup nurepartypsl . JIOKaJIbHAs CETh;
pa3paboTKu MH(POPMALMOHHBIN pecype

ABTOPU30BaHHbIH /
CBOOOTHBIN JTOCTYII)

JlononnuTenbHas (Makkuniu Yac. Python u ananusz  |https://www.iprbookshop.ru/ [nokanbHas cets;
nmuTeparypa TaHHBIX [ DJIEKTPOHHBIN pecypc] 88752.html CcBOOOIHBIN JOCTYM

JlononnutensHas ([IporoabskonoB A.B. Anroputmsel  |https://www.iprbookshop.ru/ [nokanbHas ceTs;

nmuTeparypa Data Science u ux npaktuueckast  [124000.html CBOOOJTHBIN TOCTYTI
peanu3anus Ha Python : yueOnoe
mocooue [ DIeKTPOHHEBIHN pecypc]

OcHoBHas [lpo6otyn H.B. Anropurmuzanus u |https://www.iprbookshop.ru/ [nokanbuas cets;
nmuTeparypa nporpammupoBanue. A3bik Python : [102400.html CBOOO/IHBIN JOCTYTI
yueOHOe TTocoOue [DIeKTPOHHBIH
pecypc]
OcHOBHas Cysu P.A. 531k http://www.iprbookshop.ru/5|mokansHas ceTs;
nmuTeparypa nporpammupoBanust Python : 2211.html CBOOO/IHBIN TOCTYTI
yaeOHOe Tocobue [DIeKTPOHHBIH
pecypc]

6.3. JIuleH3MOHHOE U CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecneyeHue,
HCII0JIb3yeMoe MPHU 0CYyLeCTBJICHHH 00pa30BaTeJLHOI0 NMpoLecca no AUCHUIINHE

Buzx I[1O Haumenosauue [10
OrnepanuoHHbIE CUCTEMBI Debian (GNU GPL)
Od¢ucHbIe TPUITOKEHHUS. LibreOffice 6.2.4. OpenSource,
OecruiaTeH.
CucTembl yrpaBiieHUs IPOSKTaMH, UCCIICIOBAHUSIMH, Protege
pa3paboTKON, MPOSKTUPOBAHUEM, MOJICIIUPOBAHNUEM 1
BHEPEHUEM




Buzx I[1O

Haumenosauue [10

Cpennl pa3paboTKH, TECTUPOBAHHS U OTIIAJIKH

PIP (The Python Package Installer) Free

Cpenbl pa3pabOTKH, TECTUPOBAHHS U OTIAIKH

PostgreSQL ( PostgreSQL License)

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIMOHHbIE
CTIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJICHNH 00Pa30BaTeIbHOTO

nmponmecca nmo IMCuauIlJinHe

Hanmenosanue

Ccpinka Ha HHQOPMAIIMOHHBINA pecypc

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza mannbix Scopus

https://www.scopus.com/

basza maHHBIX HayYHOU IEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas 6ubimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/
MCCIIEI0BATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

DNeKTpOHHO-O0MOIMoTeueas cucrema Jlanp https://e.lanbook.com/

DekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynprantlmoc

http://www.consultant.ru/

WHubopMammoHHO-CITPaBOYHAS. CHCTEMa HOPMATHBHO-
TEXHUYECKOMN IoKyMeHTanuu "TexaKcnepT: HOpMbI, IIpaBuia,
CTaHIapThl U 3aKOHOAaTeabcTBa Poccun”

https://Texakcnept.cait/

7. MaTepuaibHO-TeXHHYECKOE o0ecneyeHue 00pa3oBaTeILHOI0 Mpoiecca mno

JUCIHHUIIINHE
. HaumeHnoBaHue He06X0IMMOT0 OCHOBHOTO 000PYOBAHUS
Bun 3anaruit KonnuecTBo equHuI
Y TEXHUYECKUX CPEICTB O0yUYCHUS
JlaGopaTopHas [1K ¢ npegycraHoBIeHHBIM HHTEpHpeTaTopoM Python 20
pabota BepcHM 3.8 WK BBILIE U CPEOH pa3pabOTKu
Jlexnys MyJbTUMEIUWHBIN IIPOEKTOP 1
[IpakTiueckoe [1K ¢ npemaycTtaHOBIEHHBIM HHTEpTIpeTaTopoM Python 20
3aHATHE BepcHd 3.8 WM BBILIE U CPEOH pa3pabOTKu

8. ®oH1 OLIEHOYHDIX CpeacCTB JUCIUIIIMHBI

|OHI/ICaH B OTACJIbHOM JOKYMCHTC




MuHKCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 0Opa30BaHUs
«IlepMCKMH HAUMOHAJIBHBIA HCCJIEA0BATEIbCKUN NMOJUTEXHUYECKHU A
YHUBEPCUTET»

®OHJ ONEHOYHbBIX CPEJICTB
IS IPOBEIeHUs] MPOMEKYTOYHOM aTTeCTAHH 00yYAIOIHXCS 1O AUCIUTIIHHE
«ITporpammupoBanue (Python)»
Ilpunosicenue k padoueii npozpamme OUCUUNIUHBL

Hanpagienue noaroroBKu: 09.04.01 NudopmaTrka 1 BBIYUCIUTEIIbHAS
TEXHUKA

Hanpasaennocts (mpoguJib) NHupopManmoHHbIE TEXHOJIOTHH
o0pa3oBaTe/IbHOM MHTEJUIEKTYJIbHOM 00pabOTKH OOJIBIINX JAHHBIX
MpOrpamMMBblI: (Big Data)

KoMmbroTepHbl€ CUCTEMBI U CETH

ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00pPa0OTKU
uH(MOpMAIUU U YIIPABICHUS

TexHonoruun HCKYCCTBCHHOT'O MHTCIIJICKTA
B CONMAJIBHBIX U DKOHOMHUYCCKHUX CUCTEMAX

Kpaiuduxkanusa pinyckuuka: «Maructp»

Beinyckarmomas kagenpa: NHupopmanmoHHble TEXHOJIOTUU U
aBTOMATU3UPOBAHHBIE CHCTEMBI

®opma 00y4yeHuUs: OuHas
Kypc: 1 Cemectp: 1
TpynoémMkocTs:
Kpenutos no pabouemy yueOHOMY TUTaHY: 4 3E
Yacos no paboyemy yueOHOMY TUIAHY: 144 4.

dopMa NPOMeKYTOUHOM aTTeCTAIUN:
Ok3ameH: 1 cemectp

[Tepmb 2023 T.



@oHI OUEHOYHBIX CPEACTB Il TNPOBEICHUS MPOMEKYTOUYHOM arTecTauuu
oOy4Jaroumxcs o JUCHUIIIMHE SBIISETCA YacThIO (MPUIIOKEHHUEM) K pabouel mporpamme
TUCIUIUIMHBL. DOHJ OIEHOYHBIX CPEACTB JUIsl TPOBEACHUS MPOMEKYTOUHOM aTTeCTalluu
oOyyJaroumxcsi o JUCIMIUIMHE pa3padoTaH B COOTBETCTBUU C OOUIEH YacThio (oHIaA
OIICHOYHBIX CPEICTB [JIi MPOBEACHUS MPOMEXKYTOYHOM aTTecTallid OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl, KOTOpash yCTAHABIMBAET CHUCTEMY OLICHUBAHMS
pPEe3YyJbTaTOB MPOMEXYTOUYHON aTTeCTallid U KPUTEPUU BBICTaBIEHUSA OleHOK. DoHn
OIICHOYHBIX CPEJCTB MJI MPOBEACHUS MPOMEKYTOUHOW aTTeCTallMd OOYYarOUIUXCs IO
JTUCITUTUIMHE YCTaHABIMBAET (DOPMBI M TIPOIEYPHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTeCTALIMU O0YYaIOIIUXCA 10 JUCHUILIUHE.

1. TlepeyeHb KOHTPOJMPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO JAUCIHUIIHHE,
00beKTHI OLIECHUBAHUS U BUAbI KOHTPOJIS

Cornacno PIIJI, ocBoeHue yueOHOro Marepuana JTUCHUIUIMHBI 3aIJIAaHUPOBAHO B
TedueHue ojxHoro cemectpa (1-ro cemectpa yueOHOro miaHa) U pa30oMTO Ha 8 y4eOHBIX
MoayJeil. B kaxxaom Moayse npeayCcMOTPEHBI Ay JMTOPHBIE JIEKIIUOHHBIE, TPAKTUYECKHE
U J1abOpaTOpHBIE 3aHATHA, a TaKXKE CaMOCTOATEIbHas pabora CTyJeHTOB. B pamkax
OCBOEHHMS YYEOHOr0 MaTepHraia AUCIUIUIMHBI (POPMHUPYETCSI KOMIIOHEHTBl KOMIETEHIIUN
3Hamv, ymemov, 61adems, ykazaHHble B PIIJI, KoTOpble BBICTYNAaIOT B KadecTBe
KOHTPOJIUPYEMBIX PE3yJbTaTOB O0yUYEeHHs MO AucuuIuinHe (Tadauna 1.1).

KOHTpoib YypOBHSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHUU M MPUOOPETECHHBIX
BJIQJICHUN OCYILECTBISIETCA B paMKaX TEKYIIEro, pyOeKHOro M MPOMEKYTOUHOTO
KOHTPOJISL IPU U3yYEHHH TEOPETUYECKOI0 MaTepuala, cjaye OTYETOB MO JIa0OpaTOPHBIM
paboTtaM 1 sk3aMeHa. Buibl KOHTpOJIst cBeieHbI B Ta0mmiry 1.1.

Tabnuna 1.1. TlepedeHb KOHTPOJIUPYEMBIX PE3YJIBTATOB 00YUEHUS 10 TUCIIUTIIINHE

Bujx koHTpOJISI

KoHnTpoJsinpyembie pe3yabTaTbl 00y4eHusl M0 Texymmii HpOMemyToqtmlﬁ Hrorosuiii
aucuuminHe (3YBbi) /pyOeKHbIH
C TO OJIP T/KP IK3aMeH
YcBoeHHbIE 3HAHUSA
3.1 3HaeT OCHOBHI BBICIICH MaTeMaTHKH, (PU3UKH, TO TB

OCHOBBI BEIYUCIUTEILHON TEXHUKHU U
MIpOrpaMMHPOBaHUs Ha si3blke Python
3.2 3HaeT nopsI0K NOUCKA U CUCTEMATHU3ALUH TO TB
“HpOpPMALUHU 00 OTBITE PEHICHUS HAYYHO-TEXHUIECKOM
3amauu B chepe mpohecCHOHATBHOM IeATeTbHOCTH
CpeJICTBaMU sI3bIKa porpaMMupoBanus Python

3.3 3HaeT mopsAI0K BBIMOJHEHUS UCCIICIOBAHMS 00bEKTa TO TB
npodeccHoHATBLHOM AeATENbHOCTH, 00paboTKH
Pe3yIbTaTOB CPEACTBAMM SI3BIKA MPOTPAMMHUPOBAHHS
Python 1 KOHTPOJISI BBRITIOJHEHUS HCCIIEAOBAHMIA

OcBoeHHBIC yMEHUS

¥.1 YMeer pemaTth cTaHAapTHEIE TPodeccHOHANBHbIE OJIP1 K3
3a[a4d C IPUMEHEHNEM €CTECTBEHHOHAYYHBIX U
0O0IIeMHXEHEPHBIX 3HAHUH, METOJIOB MaTEMAaTHIECKOTO
aHaIu3a U MOJEIUPOBAHHUS, PEAIN30BAHHBIX CPEACTBAMU
s3bika Python

¥.2 Ymeer popMyIHpoOBaTh pelIeHHE HAYYHO- OJIP3 K3
TEXHHYECKOH 3a1aun B chepe npodeccHoHaIbHOM OJIP4
JeSITebHOCTU CPEACTBAMU A3bIKa IPOTrPAMMUPOBAHHUS
Python Ha ocHOBe 3HaHMS IPOOJIEM OTPACIIU U ONBITA UX
peLICHUs




¥.3 YMmeer popMyaupoBaTh LEH, CTABUTH 337a4H OJIP5 K3
HCCIIEeJOBAaHNH, BBIOMPATh IPAHULBI TIPUMEHUMOCTH K
HCCIIEJOBAHMSAM sI3bIKa porpammupoBanust Python,
COCTABIISITh IPOTPAMMBI TS IPOBEACHHS UCCIEAOBAHUH,
OTIPEIETSTh MOTPEOHOCTH B PECypcax

IIpnoOpeTeHHbIE BJIAICHUSA

B.1 BrnageeT HaBBIKAMH TEOPETUIECKOTO U OJIP7 K3
SKCIEPUMEHTAIEHOTO UCCIIEOBAaHUA O0BEKTOB OJIP8
podeCCHOHANBHOMN AESITENFHOCTH CPEICTBAMH S3bIKA
nporpamMmupoBanus Python

B.2 BrnameeT HaBBIKaMH BEIOOpA METOIOB PEIICHHUS, OJIP6 K3
YCTaHOBJICHUS OTPAHMYCHUH K PELICHHUSIM Hay4YHO-
TEXHHYECKOH 3a71a4M CPE/ICTBAMHU SI3bIKA
nporpammupoBanus Python B cdepe npodeccnonanbHoit
JIeATeIbHOCTH HAa OCHOBE HOPMAaTHBHO-TEXHUYECKOMN
JOKYyMEHTAIIMU M 3HaHUS MPO0JIEeM OTpaciH U OIbITa UX
peneHust

B.3 Bnaneer HaBbIKaMH IOKYMEHTUPOBAHHSI OJIP2 K3
PEe3yIIbTaTOB HCCIEIOBaHNH, TPOBEICHHBIX CPEICTBAMHU
s13bIKa mporpammupoBanus Python, ohopmienue
OTYETHOI JOKyMEeHTaIuH, GOpMyINpPOBAHUS BEIBOJIOB,
MIPEACTABIICHNUS 1 3aIUTHI PE3yJIbTaTOB IPOBEAEHHBIX

HUCCIIEI0OBaHAN
C — cobeceoosanue no meme;, TO — komnoksuym (meopemuueckuii onpoc);, K3 — ketic-3adaua
(unousuoyanvroe 3adanue); OJIP — omuem no nabopamopHou pabome;, T/KP — pybescHoe

mecmupogaHnue (koumponvHas paboma), TB — meopemuueckuii onpoc; 113 — npakmuueckoe 3adanue;
K3 — komnnexchoe 3a0anue sx3amena.

WTOroBoi OLEHKOW JIOCTHKEHHS pPE3yJbTaTOB OOYYEHHS 10 JUCLUUILIMHE
ABJSIETCA IPOMEXKYTOYHAs AaTTECTalMsi B BHJAE DK3aMEHA, IPOBOAMMASA C YYETOM
PE3yJIbTaTOB TEKYLIETO U PyOeKHOIO KOHTPOJISL.

2. Buabl KOHTPOJISI, TUIIOBbIE KOHTPOJIbHbIE 32JaHUS U IIKAJbl OLlCHUBAHUSA
pe3yJbTaTOB 00yUYeHMsI

Tekymuii KOHTPOJIb YCIIEBAaEMOCTH HMMEET IIEIbI0 00eCIeueHre MaKCUMaIbHOM
ahexkTuBHOCTH y4eOHOro Tpollecca, ympaBlieHHe TmpoieccoM (GHOpMHUPOBAHUSA
3aJlaHHBIX ~KOMIIETCHIIMM O00y4yaeMbIX, TIOBBIIIEHWE MOTHBAIMM K Yyuebe U
MpEelyCMaTPUBAET OLICHUBAHUE XOJa OCBOEHUS JIHUCUMIUIMHBL. B COOTBETCTBUM C
[TosmoxeHneM O MPOBEACHUHU TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH M IPOMEKYTOYHON
aTTeCTalK 00y4JaroIuXCcs 0 00pa30BaTeIbHBIM MMPOTPaMMaM BBICIIET0 00pa30BaHUS —
nporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [THUITY npenycmoTpenst
CIIEAYIOIIUE BUABI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YYarOITUXCSI:

- BXOJHOM KOHTpOJIb, IIPOBEPKAa HCXOJHOTO YPOBHS MOATOTOBJIEHHOCTH
00y4aeMoro M €ro COOTBETCTBHUS MPEIbIBISIEMbIM TPEOOBAHUAM ISl U3YUYCHUS JTAaHHOM
JUCHUTUIAHBL;

- TEKYILIU KOHTPOJIb YCBOCHHUSI MaTepralia (YpOBHSI OCBOECHHUSI KOMIIOHEHTA «3HATh
3aIaHHBIX KOMIIETEHIMI) HA Ka)XIOM TPYNIOBOM 3aHSITHUU W KOHTPOJb MOCEIIAeMOCTH
JICKLIIMOHHBIX 3aHSTHUM;

- TMPOMEXYTOUHBIH U PYOCKHBIH KOHTPOJIh OCBOEHHUS O0y4aeMbIMU OTJEIHHBIX
KOMIIOHEHTOB «3HATbh)», «YMETh» 3aJaHHBIX KOMIIETECHIIMN MyTeM KOMIBIOTEPHOTO WIIH
OJIaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  PaboT
(MHAMBUAYATBHBIX JOMAIIHUX 3a/IaHUii), 3alUTHI OTYETOB MO JaOOPATOPHBIM paboTam,
pedeparos, acce u T.1.



PyGexHbIit KOHTPOJIh TIO AUCIUILINHE MPOBOIUTCS Ha CIEAYIOIICH Heese Mmocie
MPOXOXKACHUS MOyl AUCHUMUIUIMHBIL, a TMPOMEXKYTOUHBIM — BO BpEeMsS KaxKJOro
KOHTPOJIBHOTO MEPOTPUATHSI BHYTPH MOJYJIEN TUCIUILIAHBI,

- MEXKCECCHOHHAsi aTTeCTalus, €IMHOBPEMEHHOE MOJBEICHUE HUTOTOB TEKYIICH
yCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP MO BCEM JAUCHUILIMHAM JJIsl KaXJ0TO
HaIpaBJICHUS TOATOTOBKY (CIEUAIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUHU.

2.1. Texkymuii KOHTPOJIb YCBOCHUS MaTepHaJia

Texymmii KOHTPOJL YCBOEHHUS Marepuaia B QopMe coOeceqoBaHMs WIH
BBIOOPOYHOIO TEOPETUUYECKOTO OIpOca CTYACHTOB IPOBOAUTCS IO KaXI0H TeMe.
Pe3ynbTarsl no 4-0ayIbHON IIKaJIe OLICHWBAHUS 3aHOCSTCS B KHMXKKY INpPENoJaBaTelis U
YUYHATBIBAIOTCS B BHJI€ HHTEIPAIBHON OLICHKM IIPU TNPOBEICHUU INPOMEKYTOUHOU
aTTECTallUM.

2.2. PyGexHblii (IPOMEKYTOUYHBbIH) KOHTPOJIb

PyOexHblii  (IPOMEXYTOUHBIM) KOHTPOJIb ISl KOMIUIEKCHOTO OLICHUBAHMS
YCBOEHHBIX 3HAaHUM, OCBOEHHBIX YMEHHMA M MPUOOpETEHHBIX BiaaeHui (Tabmuna 1.1)
MIPOBOJUTCA B (POpME 3aIUThI JAOOPATOPHBIX PA0OT U BBIITOJIHEHHS KEHC-3a/1a4.

2.2.1. 3amuTa J1abopaTOpHLIX padoT

Bcero 3ammanupoBano 8 mabGopaTopHbiX padoT. TumoBbie Tembl TaOOPaTOPHBIX
pabot npusenensl B PI1/1.

3amuTa 1a60paTOpHON pabOTHl MPOBOAUTCS MHAMBUAYAIBHO KaXKJIbIM CTYJIEHTOM
WJIM TPYIIION CTYeHTOB. TUNOBBIE IIKaIa M KPUTEPUU OLIEHKH PUBEICHBI B O0IIEH YacTH
DOC 06pazoBaTeIbHON TPOTPAMMEBI.

2.3. [IpomexyTouHasi aTrecTanus (MTOrOBbI KOHTPOJIb)

Jlomyck K NPOMEKYTOYHOM aTTECTAllMM OCYLIECTBIISIETCS IO pe3yibTaTam
TEKYILEro U pyOeKHOT0 KOHTPOJIS. Y CIIOBUSAMM JIOMYCKa SIBJISIOTCA yCHEIIHAs c/laya BCeX
71a00paTOPHBIX padOT U MOJIOKHUTEIbHASI UHTErpajibHas OLEHKA 0 pe3yJIbTaTaM TEKYILETo
U pyOeKHOTO KOHTPOJIS.

[IpomexxyTounast arrectaumsi, cornacHo PIIJ], mpoBoauTcs B BUIE 3K3aMeEHa IO
JUCLUIUIMHE YCTHO mo Owmneram. buner copepxut Teopermyeckue Borpochl (TB) mns
MIPOBEPKU YCBOCHHBIX 3HaHUN U KoMIUIeKcHble 3amaHusi (K3) nis KOHTposis ypoBHS
OCBOCHHBIX YMEHHMI U MPUOOPETEHHBIX BJIAJICHUN BCEX 3aBIICHHBIX KOMIETEHIUH.

buner ¢opmupyercs TakuM o00pa3oMm, 4YTOOBI B HETO TMOMAJIM BOIPOCH H
NpaKTUYECKHE 3aJaHusi, KOHTPOJMPYIOIIHE YPOBEHb C(HOPMUPOBAHHOCTH BCEX
3asBJICHHBIX KommeTeHruil. ®opma Ounera mpeacraBiena B obOmeit vactu DPOC
o0pa3oBaTeIbHOM MPOTPAMMBI.

2.3.1. TunoBbie BONPOCHI U 3aJaHUA JIsl IK3aMeHAa N0 AUCIHIIHHE
TumnoBbie BOMPOCHI JJIA KOHTPOJISI YCBOEHHBIX 3HAHUIA:

1. TloHSATHE MHTEPIIPETUPYEMOTO S3bIKa IPOTPAMMHUPOBAHUS.

2. Twunsl nanseix B Python.

3. Bcrpoennsie komnekiun. CIECKH, CII0BapH, KOPTEKH, MHOKECTBA.
4. OOBEKTHO-OpPUEHTUPOBAHHOE MTporpaMmupoBanue B Python.
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Nmurtanust pyHKIuu.

«Maruyeckue» MeTO/Ibl.

I'enepatopsl B Python.

Lambda-Bripaskenus (aHOHUMHBIE (DYHKIIHN).
®dynkiuu map(), reduce(), filter().

10 DYHKITUU BBICIIETO TIOPSIKA.

11. YactuuHoe vcnojiHeHUE (QyHKIIUU.

12. MoaynbsHOe TecTupoBanue. bubiaroreka unittest.

©oo~N O

TunoBble KOMILUIEKCHbIC 3aJaHUSl IS KOHTPOJISI OCBOCHHBIX YMEHUN U
BJIAJI€HUM

3aganue 1.
Ormucatp peanuzanuro cpeacrsamu Python npuoxenus uist aHaM3a JaHHBIX.
[TpunokeHue AOIKHO MOAAEPKUBATh BO3MOKHOCTD 3arpy3KH MCXOAHBIX JaHHBIX
13 OJIHOTO MIIM HecKoubkuXx hopmaros: TXT, CSV, TSV, JSON, XML, HTML, XLS/X.
[TpunoxeHnue 10KHO 00pabaThIBaTh UCXOAHBIE IaHHBIE 10 3 I1aram:
1. mpenBapurtenbHas 00pabOTKa;
2. aHaIW3 JaHHBIX B paMKax pelIeHHs 3a1a4u;
3. JEeMOHCTpalus pe3ysbTaTa aHalu3a.
[Tonb3oBaTenbckuii UHTEP(DENC TOIKEH ObITh PEATM30BAH C UCIOJIb30BAHUEM BEO-
dpeiimBopka Flask.

3ananmue 2.
Omnucath pealn3aiuio cpeacTBaMu Python nmpuitoxeHus: KOMITBIOTEPHOTO 3PEHHUSL.
[Ipunoxenue JOMKHO TOJJACPKUBATH BO3MOXKHOCTH paboThl ¢  (Qaitmamu
uzobpaxennii: PNG, JPG u unbie o BeIOOpY CTy/IEHTA.
B npunoxenus n1omKkHa ObITH peain30BaHa OJIHA U3 CICAYIONNX (PYHKITHI:
— MpoBEepKa Ha COBNAJACHUE OOBEKTOB HA BXOJHBIX H300pAXKEHHUSIX C
ATAJOHHBIMHU U300PKEHUSMHU OOBEKTOB,;
— JIETeKTHUPOBAHUE OOBEKTOB HA M300paKEHUU U OTHECEHHE MX K OJHOMY W3
kiaccoB u3 nepeunss COCO (Common Objects in Context).
[Tonb3oBaTenbckuii UHTEP(DENC TOKEH OBITh PeaTM30BaH C UCIOIB30BAHUEM BEO-
¢bpeitmBopka FastAPI.

Ilonnvlil nepeuens meopemuueckux 60NPOCO8 U KOMNJIEKCHbIX 3a0anull 6 gopme
VMBEPIAHCOCHHO20 KOMNJIEKMA IK3AMEHAYUOHHBIX OULEMO8 XPAHUMCS HA 8bINYCKaoujell
Kageope.

2.3.2. llIka/bl OCHUBAHUA Pe3yJIbTATOB 00y4YeHHMS HA IK3aMeHe

OueHka pe3yJbTaToB O0y4YeHUs 1O JUCUUIIIMHE B  ¢GopMe  YpOBHSA
c(hOpPMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 81a0emsb 3asgBICHHBIX KOMITCTECHITUM
MpOBOANTCA 1O 4-X OajNIbHOM IIKajie OIICHWBAHUSA IMyTeM BBIOOPOYHOTO KOHTPOJS BO
BpEMSI DK3aMeHa.

TunoBble 1IKana U KPUTEPUU OLICHKH Pe3yJIbTaTOB 00ydeHUs MPH cAaue dK3aMeHa
JUTSI KOMIIOHEHTOB 3HamMb, ymMemsv U 6ladems TpuUBeINeHB B o0mer ugactu DPOC
00pa30BaTeNbHON MPOTPAMMBI.



3. Kpurepuum ouneHuBaHusi YPOBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi cpOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETCHIM I

[Tpu ouenke ypoBHS CPOPMHUPOBAHHOCTH KOMIIETCHLUH B paMKax BBIOOPOYHOTO
KOHTPOJISL IPH SK3aMEHE CUUTAETCS, UTO HOTYUEeHHAs OYEeHKA 3a KOMHOHEHM NposepsieMoll
8 Ouneme KomnemeHyuu o0000wWaemcs Ha COOMEEMCMBYIOWUL KOMNOHEHM BCex
KOMnemeHyutl, hopmupyemulx 6 pamkax OaHHOU Y4eOHOU OUCYUNTIUHDL.

TumnoBble KpUTEpUM U IIKAJIbl OLCHWBAHUA YPOBHS CGHOPMUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETeHIIM mpuBefeHsl B oOmieir yactu POC obOpazoBaTelbHON
IPOrPAMMBI.

3.2. Onenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIIETEH M A

OO1as onieHKa ypoBHs COPMUPOBAHHOCTH BCEX KOMIIETEHIIUN POBOIUTCS ITyTEM
arperupoBaHMsl OLIEHOK, IOJYUYEHHBIX CTYJEHTOM 3a KaX/1blii KOMIOHEHT (DOPMHUPYEMBIX
KOMIETEHIIMM, C Yy4YeTOM pe3yJbTaTOB TEKYIIEr0 U pPYOEKHOTO KOHTPOJIS B BUAE
MHTETPAIbHON OLICHKH 10 4-X OayIbHOM 1IKaje. Bece pe3ynbTraTel KOHTPOIIS 3aHOCSTCS B
OLICHOYHBIM JIUCT W 3alOoJHAIOTCS NPErnojaBaTeieM II0 HMTOraM POMEKYTOYHON
aTTeCTal1H.

dopma OIIEHOYHOT0 JTUCTa U TPEOOBAHUS K €ro 3aloJHEHUIO MPUBEACHBI B 00IICH
gactu ®OC 00pa3oBaTebHON TPOrPAMMBI.

[Ipu QopmupoBaHUU HUTOTOBOM OIEHKH IPOMEKYTOUHOW aTTECTAallUM B BUJE
HK3aMEHa HCIOJIb3YIOTCS THUIIOBbIE KpPUTEpHUH, MpuBeaeHHble B oOmed vactu DOC
o0pa3oBaTeIbHOM MPOTPAMMBI.



